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Abstidct . _

l'ho ponibility of an ouociation ‘betwoon pooitivo ottitudeo toword

science. among otudento ond the size of a otudont'o inotmctionol uoit vas

“investigat:ed using a oonple of high orhool biology, chomiotry, and phyoico

otudento. nypothooizod potentiol nuking effects due to toochoro' ottit:udoo

t:oword science and due to otudonto' ochiovmnt in science woro idontifiod '

and compensated for. Iho anolyoio diocloood no ovidonco for the o:iot:once

of a oignificant\ uoociatian betwsen cluo size ond student attitudu. ' i
: siight correlation vas found in. the unple, howovor, botwoon cognitive , : o 1
, a%hiovuont and unit size, and moderate correlation botvoen achievement | 5

\
~ . » . * ‘
in science and attitudo toward ocionoo._ - }

Y
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A Test of the Association of Class Size to . _. -

Students' Attitudes Toward Sciedce

¢

. ;’_‘ . Wﬂliam H. Ward T ,W o o . r\/
‘ " . University of Minnescta | . T >

In increasing numbers, the objectives of science education pro&peiu
explicitly include an affective component eddi’euit;g the dceirebﬂity for
students to mrge with po.it:ivc attitudes tmerd the scientific enterpriec

* and its prectitid‘nerl (Klopfer, 1971) Thie uey well be appropriate, for N o

a st:udy concluded ‘juet prior to t:he appearance of one of the eerliut NSl’ . E A 'f'
eupportcd curticuium projects, PSSC Phy.ics in 1957. rcportcd high school '
ct:udents et: that t:ine generelly held uegetive et:t:it:udea t:owerd :cience and .
ecientisu (Huth, Heier. Remmers, and Rcdgcrc, 1957). A . . ~‘
. One varisble which mey be directly controlled in et:tenptl to gain’ '
' ¢ objcctivee in attitudinal areas is t:he size of the inet:mctionel unit, \
There currently is no concluaive evidence for a relatimhip bct:ween cognitive
echievenent and class size (Slup.on, 1972° Sitkei, 1968; Walberg. 1969),
~ although much research has been done on the topic. In the effectivc area,

hcwever,‘ ‘Kshn and Weiso (1973) cont:emi "...et present there is no research

evidence on the affects of class size:on affective learnins" (p.779].

+

. 'mo fect:ora which might mk & class size-student: ettitude euocietion

.5\

are t:eecher ett:it:udee toward ecience _and student echievenent in science.

L]

Reporta of teecher-atudent attitude reletionshipe are. few. Notwiﬂmt:anding,

D

...it would appaar the relationship betweer teachers' and students! ett:ltudee .

- has been regarded as axiomatic...". [Kahn and Weiss, 1973, p.774].




Attitudes and cognitive ech:leve:\ent hsve been shown to be rclstcd (Bloom, -

=3

Data Collection

1971; Jsckson, 1968) »* slthough ettitudes vere usually defined as attitudas .

tovard the schoo\lvn“sn :lnstitution or tawerd & specific class in the school

rsther than toward a discipline or field of endeevor. o

-

One might logicelly question- vhether "sttitude toward science" is
. .

Y e

neceiurily ‘a single, hcnoganeous construct. An alternative view could

consider two segménts: ‘“an 1nte11ectus1 attitude, that bued upon some

lmowledge about the psychologicel object of the sttitude, and an enotionsl
sttitude bued upon a feeling or enotionsl resction to the psychologicel"
object of the ettitude.‘ If, iﬁdeed, such a division does exist, the

possibility of diffeting degrees of essocistion w:lth :lnstruct:l.oml unit

" size 1s riiscd. . . . s . N

Th\ig study sought to detemine 1f a clase size-student sttitude

Ny
usm:istion. did exiat among subjects in the data bue of a large scsle

evaluation project, conpenssting for potentisl mssking effects of ‘teacher

’sttitude and student achievement.

Pl

e Method |,

o ¥
TR . '

Data used in this st,t.xdy,-:sl*e s‘! portion of ‘the baseline information
collected by .the Minnesota Research and Evaluation Project (MREP) during
1972 (Welch and Gullicks’én, 1973) .' fligh school biology, chemistry, and

_ physics classes ‘from twelve atates :ln three regions of the United States

)

conprise the sample.

" MREP used the_school as the bastc expérimental unit. All schools

within a geogteﬁhic area of interest were 'strstigied by population, and

- .each strata systematically sampled (Gullickson and Welch, 1972).

.
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At each sample school, ome tescher and one cl'eu of that teacher were

' randomly eelected for study. To fecilitete data gathering, echievuent

and attitude iuetnment: were eech written by a randogd't third of the etudents o

b A

in each cless empled (Velberg and Welch 1967).

Variables

’

5

l'rom,the data available, eight variables were eelect&d fot use in thie

etudy.

.

L -
- o 2.
- '

3.

4.
6.
. 7
8.

1.

5.,

Clase‘ Size. , ; .
Student Attitude Towerd Science as neeeured with the Science Attitude
Inventory (SAI). a Likert-type attitude measurs -designed to assess
attitudes. towerd science. Reported reliebility (test-retest)

.93 (Moore and Sutnen, 1970)

Student Achievement -in Science as neuured with tbe Teet of

<

Achievenent in Science (TAS), a8 45-iten nultiple choice inetttment

comprieed of item selected frou the Netioml Aeeeeeuent Test - for .

‘Science (Lawrenz, 1972). Reliability (xnzo) calculeted from unzr

sample r= .87 (Geribeldi, 1974) _
Teacher Attg.tude Toward Science as ueaeuredwith the 3AIL.
Student Emotfonal Attitude Toward Science.

Teacher Emotional Attitude' waard Scieuce.

Student Intellectuel Attitude Towerel Science.

Teacher Inteliectuel Attitude Towerd Science.

o

Variables one through four were aveileblee directly from the MREP data.
The SAI, in addition to a totel score, yielde scores on six subscales, three
. purporting to ‘measure intellectual attitudes and three notionel attitudes.
’Veriebles five thtough eight were conetructed by euming scores on the ’

.eppropriete eubecales. ‘ . L

- 7




: uoed directly as reported.

.  Bypotheses °

e x s ¢

oo - . - 4
.

»

As a pral:l.u.{ury check on tho quution of honogcnaity of "attitude,"

w v

correlations were calculated ‘Between thc vot:lobloo dooignod to measure the
mtcllectuol and the emotional conpononto for tuchor ond for otudont

a

gtoupo. Letting subscripts. donoto var:l.ablu. thou would bc rs., snd Tege

LI

Results were . 1:57 58 and r“ 31, These were conoidorod sufficiently -
low to retain the poooibility of :Latolloctual and onotionol attitudo being
’distinguishably different constructs. All eight variablu*‘&kro. thus, - . °
tetaincd and the decision ude to conduct thrco parallel. nalyoco, one
considcring only emotional att;ltudeo, one only intcllectul attitudoo, and
one the oun of both ‘components. ’ ) ‘

.In this study, u in the HREP data, the class was used as tbc basic
cxper:lnontol uctt (cuc), thus, v&luco of variables 2, 3, 5. and 7, are

°

cluo uuns for each individuol cuo. Teochcr attitudo ond cluo oize were
Each case wn weighted oquolly. rogardlcu of
class size. X ‘ '

The questions at issue were vhether smaller class sizes tended to be -
as'sociated with higber (wore positive)-attitude scores when teacher attitude
and student achlevemert differences were compensated for. 'The following

‘hypotheses, as to partial correlation coefficients of class size and

" attitude measures adjusted for student achievement ond teacher attitude,

were considered:

)
e




4

B: 15 3420 class size - student total attitude _ _ .
- partialing out student achievemént RN
and teacher total attitude _5
Bf Tip34 <0 RO . L ' ‘
& S : B ' | = ) ) ., . * N l
S HS Ty5.3620 . .class size - student emotional attitude
. partialing out student achievement and
o 5 ” .. teachesr emotional attitude . |
, B1'% Ti5.35 <0 R _ . S '
Bt 1y 920 class biM\mhécﬁcctmi ) N
o dttitude partialing o,u\l‘\ student achieve-
A went aud teacher intellectual attitude
" .. <0 I
o B, T19.38 : R

]

" with the decision to reject an B 1f ag .00, - S

. ’Ax‘iclz‘cil '
. All numerical mlyus wcrc pcrfotned using prograns fron thd

n

*
¥

-,

Ll -~
o

v

*

v

" Statiotical Peckage for the Social Sciences, (SPSS) (Ne, Beat, and nuu. 1970)

Dcscripxivc statistics for cach variable were—conpu_tcd and are shown in Table 1.

[} [ LI
.
. g
\ rd

2

Insert ‘Table 1 about here . Lo

Asiufping.thc SAL as homogenecus across emotional and intellectusl R
‘attitudeo, variables 1, 2, 3, and 4 were f-ir-t considered. The total ~,, ,'.

v . o . . . _ [ . .‘!‘:.‘ .
correlation matrix was computcu and a scattcr plot was constructed for eachy:,

' variable pair to confirm that rchtionahip- were .ufficicntly linear for

g
‘ the analysis to procead. Firat and accond order purtisl corrclstiono were

computed from the correlation utrix All corrclctiom and their significance '

levels (one tail) are shown’ in Table 2.

]

° Ipnért: Tabie 2 about here
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. . . U TABLE 1 oL L
T Descriptive Statistics for Study Variables o | S
[N N .
) . 3 = . - a
= Variable * ) S N n
1 (Clasy Stze)- -~ - 2052 | 8.1l 243
* '+ 2'(Student Total Att:it:ude) . 110.42 7.93 242
3 (Student Achievament) 23.47 5.16 239
|4 (Teacher Total Attitude) o111 12.33 - 234
.5 (Student Emotionsl Attitudé) ° 52.27 - 4.30 242
6-(Teacher Enotional Attitude) © % 6L48 6.25 234
N (Sl;udent: Intellectual Attitude) . 58.16 4.62 4 262
’ 8 (Teacher tntellectual Attitude) - 65.62'~ B X 234

ﬁ)ifferences inn r:_éfleci: 1t_1conpiete data for .some cases.

-
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TABLE 2 -

“ Correlations Considering Total SAI Scozes

<@

* N Significance M

Iten " Correlation " N

.
>

Level . af

W

T23.1 .
T . .. - 18

r34.1 ) , ' . .zv ’ R "
f13.2. =2y, -

L] N -

4.2
T34.2°

. ?12'03 ‘- : .
rllh} * [

" T24.3
T12.4
T13.4
f23.4 . ¢

.T34.12- ‘ .
T24.13
P .
23,34
r
14.23

.
[ 4

=03
C.ZO fe b
r "008 ’
12034 .. j .

\
T -

< .01 ) 242

,

<.,01 . T237°% 7.
.06, 23
<.01 - - 238,

L. <401, ' 230

<01 . 229

< .0l e
- < ,01 -8
‘ <91, ac
, < .01 : . ‘ a

T.21 .
W0
.12 -
29 '
10
<.01°
N ) S
<, 01 v T
05
S0 -
<.01 - °
BRI - SRR
<1 L
.13

IR T Y A

-2 - - N - S - N -

8s1anificance level cbﬁpdt:ed for
. bsunificance level computed for

228°degrees of-‘freego-.
227 degrees of freedom.

*Sd'bm‘:ripta reference variables - See Table 1. . R
SR § |

‘e

()Y

.
-
2
. -
e o
.
.
- .
A XS
.
.
Y. -
A -
. Bl <
*
. ’
.
b
< [}
.
-
.
> .
4, .
“
0
.
- ’
L)
.
-
o
a4 -
A
L]
1)
-
-
-~
N
N
.
r
-
LY
A
-



. . . 8.
N H
.
L[

The enotiom!, attitudes portion of the SAI.vu then'conoidered '
sep:retely. end an identical procodure to thet ebove wvas applied to, .

veriebler 1, 3, 5, and 6., The correhtiono ere ehovn in- Table 3..

" .
i " 3 * e

- Insert Table 3 about here

- : 2 S

- \" g ’ -

- - !’inally, the intelleotuel attitudes portion of the SAI wvas conlidered

by ptocessing verieblee 1. 3, 7, aud 8, Thesé correhtionc ere shown in. .
Table 4. R oA,
‘ ' Ifisert Table 4 about here o
. n‘- v ¢’ ' ﬂ-. . ‘ Ay . - . . 1
. ' Results .'* LT
d e s v et T

-
RY - l

«B (rlz\ 342 >0), H » (rl5 36> > 0). end Bo' \rn 38 > 0) eech failed Lo

3be rejected at the .01 level of siguificance. ’ . -

Discussidn I ) )

: - T .- .o
No firm evidence was found to support the beldef that b.etter'genaretion .

of positive attitudes towatd acience is &ssociated with mllet inetructioml

units. . * o -~ " e

’ . b -
4

THe tebta of the constructs "intellectual attitude" and "enotional ettitude.

proposed as being distinguishable components of "totel attitude." produced

similar results. This would suggest that totel attitude is not  °

reedily divisible in tbis way or, altetnetively, t!ut the methods here ueed ',
/

twere too. crude and superficial to detect a true underlying divieion._ .o

-3 v

'mo pairs of factora. class oize-achievenent end echievenent-attitude.
/-

41id produce consistently higher oorteletiono on all three runs: elotione}.
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intellectual, and composite. They were in all instances significantly

~

‘differerit from zero at the .01 level. It should be remembered, however,
. that the number of cases in this study was moderately large and, in such
instances, even small correlations become statistically significant.

‘ Realistically, there are few variables in schools ‘'which are truly toually )

independent  of each other, and one_s practical concern should be with the

amount of implied association.'

N 3
The consistent association of achievement to class sizes is somewhat

<3 ‘,. 1 " -

at’ odds‘with many other studies mentioned in the reviews cited above
(Shapson, l972° Sitkei, 1968) One. explanation is that this. may be a ,’

'spurious effect due to the nature of the MREP data. Students'were not B
assigned randomly to various sized clssses but, rather, sampled as they

were found. Schools which continuously and systematically produce students

hd »

scoring highly on achievement measures are inclined to be those financially

g .

.able to support smaller classes. An alternate explanation, of . course, is .

= . [y ~,

that tbe association. though _weak, does, in truth, exist.

%
]

N .

The strong association between-achievement and both intellectual-and;

" emotional attitudes cannot be denied. hloom (1971) proposes that attitude-

~

" achievement associations are functional,'in that advancement in one promotes
4 : .-

advancement in the other in a sort of bootstrap fashion. If this is 80 in

$ 2

the- particular case of pttit\.des toward and achievement in science~-and one.

. must admit to the obvious surface logic of such a relationship--several

¥
implications may be drawn. Generalized objectives may contihue to“be

‘formulated from-both domains; however, we are currently far more skilled

in defining, measuring, ‘and devising instructional schemes to work achieve-

1 -]

ment,of those'in the cognitive. The existerice of a functional relationship'

-

Ve




o '. . t - " . . .12

would suggest that by merely treating cognitive concerns effectivaly one
would be provoking advancement on the affective front, as well. This is not
a valid retionalization for ignoring explicitly affective objectivas, since
the converse of the relationship uould equally hold, and effective treat-
" ment of affective objectives would be expected to also produce cognitive

.~advancement.. The postulated interactive nature of the domains vould
warrant a bifrontal approach. A functional relationship thus implies
.attainment of aff ective objectives may be proceeded toward by - utilizing to

, the fullest our considerable technique in cognitive instruction uhile

" developing a comparable sophistication in the affective domain. Hhen these

v affective techniaues are developed and applied, sn expected seconﬂary effect :

would be cognitive advancement. ‘ : R

Q
&

' ,ﬁ%h Returning to the initial issue of instructional unit size, it would
. seem, in view of the above, that Ehe proper question would be whether unit L
size 1s associated with achievement of objectives in efther cognitive or

b4

affec-ive,sreas. The bulk of the evidence seems to indictte not, the .
slight association to cognitive achievement found by this study notwith-

: standing. In simply counting heads, however- a basic premise of differential
unit—size can be overlooked, that being ‘the differential hospitslity of
differing sizes to various teaching strategies and instructional systems
The assumption that these differences are exploited fully in each situation.‘

. ) thus maximizing the potential of the particular unit size, is often not

justified.m Perhaps a proper firsl step toward more ultimate goals would be

to work to.more closely match teaching methods to the size of the unit in

which they are employed. Better judgments could then be made as toLthe

L comparative utility of differing size units as educational aettings.

‘ ]
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